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vitamin A, 5,000 U, vitamin D, 1,000 U, and ascorbic acid, 50 mg (started at age 4 weeks). Diet II was derived entirely from nonanimal sources. It included a 20 calories per ounce soybean formula 1 deriving 19 per cent of its calories from soy protein, 35 per cent from a blend of soy and coconut oils, and 46 per cent from a mixture of dextrins. maltose, and sucrose; cereals, fruits, and vegetables (started progressively at age 6 weeks) ; and the multivitamin supplement.
Diet III was derived from both animal and nonanimal sources. It included a 20 calories per ounce formula 1 deriving 14 per cent of its calories from cow milk protein, 40 per cent from a blend of corn, coconut, and olive oils, and 46 per cent from a mixture of lactose, dextrins, and maltose; meats, cereals, fruits, and vegetables (started progressively at age 6 weeks) ; and the multivitamin supplement.
Diet IV was derived from both animal and nonanimal sources. It included a 20 calories per ounce formula 1 deriving 9 per cent of its calories from cow milk protein, 50 per cent from a blend of destearinated beef fat, coconut and corn oils, and 41 per cent from lactose; meats, cereals, fruits, and vegetables (started progressively at age 6 weeks) ; and the multivitamin supplement.
Linoleic acid composed about 1.2 per cent of the fat contained in the formula used in diet I, 39.2 per cent of the fat in the formula used in diet II, 30.1 per cent of the fat in the formula used in diet III, and 21.7 per cent of the fat in the formula used in diet IV. The complete fatty acid spectra of the fat in the various test formulas are shown in Table I . The fatty acid spectra of the fat in the foods started at age 6 weeks was not determined. Whenever feasible, samples of maternal venous blood and mixed arterial and cord blood were obtained at the time of the infant's birth. Venous blood samples were obtained from the infants at age 5 to 14 days and again during the sixth or seventh week of life. Subcutaneous fat samples were obtained from episiotomy wounds of mothers at the time of parturition and by surgical biopsy from the buttocks of infants during the first or second week of life and again during the sixth or seventh week of life. Most of the infants were discharged from the study within a few days after the second blood and subcutaneous fat samples were obtained. Two infants, how- Table II . The analytical figures given for dietary fat (Table II) , C-TG fraction of serum (Tables III and IV) , and subcutaneous fat (Tables V, VI, and VII), i.e., the percentage distribution of the eight fatty acids listed above, refer to the percentage of the total weight of all eight acids represented by the weight of each of the acids; the sum of the percentage values for each of the acids equals 100 per cent. Since these figures are relative rather than absolute, they provide no information concerning 1) the actual quantity (weight) of each fatty acid contained in the test samples, 2) the concentration per unit volume, or the total quantity of the C-TG contained in the serum, 3) the total quantity of depot fat, or 4) the total quantity of any of the eight acids contained in either serum C-TG or depot fat. Relative molar relationships among the eight fatty acids can be derived from these data but are not included in this paper.
Presentation of the results of this study, therefore, is limited to comparisons of 1) the relative percentages of each of the above eight fatty acids and 2) the over-all patterns characterizing the percentage distribution of all eight acids in the serum C-TG, subcutaneous week-old infants receiving diets providing large The percentage distribution for all fatty acids in amounts of linoleic acid (diets II, III, and IV) the C-TG of neonates differed from that found in differs strikingly from that found in neonates and maternal C-TG. As shown in Table III and in in infants receiving diet I (Table III and Figure  Figure 1 , the C-TG of neonates contained a higher 1). Specifically, the percentage of diunsaturated percentage of saturated and a lower percentage of fatty acid (C18: 2) is roughly three times that diunsaturated fatty acids. Although the total per-found in neonatal C-TG and five to six times that centage of monounsaturated fatty acids present in found in infants receiving diet I. The increased the two groups are similar, neonatal C-TG con-percentage of diunsaturated acid is accompanied tained considerably more C16: 1 and considerably by a marked decrease in the percentage of both less C18: 1 acids in comparison to maternal C-TG. saturated and monounsaturated acids. With the Comparison of fatty acid distributions in the exception of infants receiving diet III, the per-C-TG of 6-to 8-week-old infants who received diet centage of fatty acids dervied from C18: 0 acid (Tables II  and III and Figure 1 ). Sera of 7-to 14-day old infants subjected to analyses for fatty acid distribution in the C-TG fraction (Table IV) that the patterns noted at age 6 to 8 weeks were virtually established by the end of the second week of life.
Subcuttaneous fat. Table V shows the fatty acid percentage distribution of subcutaneous fat of mothers and the four groups of test infants at age 6 to 8 weeks. The distribution found in subcutaneous fat of 10 infants during the first week of life also is shown. At the time these latter samples were obtained, four of the infants were receiving diet I, two were on diet II, two on diet III, and two on diet IV. The lack of differences in the fatty acid percentage distribution found in these four groups seemed to justify their combination into one large group which could serve as a point of reference for comparisons between maternal and neonatal fat and between neonatal fat and that of the 6-to 8-week-old infants receiving the different test diets.
The marked difference between maternal and neonatal fat is apparent. The fat of the neonate contains twice as much C16: 0 acid and 2.5 times as much C16: 1 acid, but only 60 per cent as much C18: 1 and 20 per cent as much C18: 2 acids. Although neither maternal nor neonatal fat contained large amounts of C18: 0 acid, a smaller amount was found in neonatal fat.
The percentages of C18: 0, C18: 1, and C18: 2 acids found in subcutaneous fat of 6-to 8-week-old infants receiving diet I (predominance of butterfat) are almost identical with those of the neonates. Modest decreases in C16: 0 and C16: 1 acids and increases in C12: 0, C14: 0, and C14: 1 acids were found.
The fatty acid percentage distribution in the three groups of 6-to 8-week-old infants receiving diets containing large amounts of linoleic acid (diets II, III, and IV) differed markedly from those found in the infants receiving diet I, the neonates, and the mothers. The most outstanding difference was the marked increase in the percentage of C18: 2 acid. The percentage of C18: 0 acid decreased somewhat in these three groups of infants in comparison with neonates and those receiving diet I, but the differences were not so striking as those occurring in the percentage of C18: 2 acids.
By age 6 to 8 weeks, as with serum C-TG, the over-all distribution pattern of the fatty acids in the subcutaneous fat of all four groups of test infants developed considerable resemblance to those of their respective dietary fats (Tables II and V and Figure 1) . In contrast to serum C-TG, analyses of fat samples obtained from several groups of test infants during the second week of life (Table VI) showed only slight changes from those reported in Table V Tables III and IV provide No previous reports of the fatty acid distribution in the C-TG fraction of serum lipid of neonates or young infants were found. In acute experiments in human adults, Dole and co-workers (4) found no significant change in the fatty acid distribution of serum C-TG during the course of alimentary lipemia produced with either corn or coconut oil. In these same experiments, the fatty acid patterns of serum FFA, chylomicrons, and phospholipids were also determined. As with the C-TG, none of these fractions acquired the pattern of dietary fat during the period of alimentary lipemia. The later investigations of Bragdon and Karman (5) and Kuo. Whereat, Bassett, and Staple (6) demonstrated that certain fractions of the chylomicrons do assume a fatty acid pattern similar to dietary fat during alimentary lipemia. However. other than chylomicrons, all three groups of investigators agree that endogenous fatty acid sources and metabolic mechanisms play the dominant role in maintenance of the fatty acid patterns of the various serum lipid fractions.
As shown in Tables II and III and in Figure 1 , the fatty acid patterns of serum C-TG in each of the four groups of test infants did develop considerable resemblance to that of their respective dietary fats hy age 6 weeks. The work of the above cited investigators suggests that any influence exerted by dietary fat on the fatty acid pattern of serum C-TG was indirect and was mediated by the influence of dietary fat on tissue fat composition. The fact that the fatty acid patterns of serum C-TG seemed to develop a resemblance to dietary fat more rapidly (Table IVT) than did those of subcutaneous fat (Tables V and VI) could be explained by the hypothesis suggested by Hirsch and associates (7). These workers suggested that depot fat might consist of a relatively inert large compartment which served as a storage pool for fat calories and a small compartment which was turning over rapidly and which was in close metabolic relation to dietary, serum, and liver lipids. Thus, the relatively rapid change in the fatty acid pattern of serum C-TG noted in the present study might reflect effect of dietary fat on the composition of a small but metabolically active compartment of depot fat which was in close metabolic relation to serum lipids. Sub)ciutaneous fat. The fatty acid percentage distributions found in this study in subcutaneous fat of mothers and neonates were similar to those reported by Hirsch and associates (7) for three post partumn women and three full term infants. Presumably, the findings in subcutaneous fat were representative of all depot fat in the body (8 In comparison with adults in whom a high intake of linoleic acid for 6 months or longer was required before significant changes occurred in the fatty acid composition of depot fat (7), changes occurred in the depot fat of these groups of infants in a rather short period of time. As in the adults, these changes were in a direction which brought about considerable resemblance between the composition of subcutaneous and dietary fats.
Although the reasons depot fat composition came to resemble dietarv fat more rapidly in the infants are not known and none of the data obtained in the present study throw any light on this matter, certain speculations seem of interest. One potential factor is related to the rapid accumulation of new tissue mass occurring in all growing infants (infants in this study grew normally). The raw material required for synthesis of this new tissue must come from the diet. If the infants 1) absorb dietary fat well and without any radical change in its fatty acid pattern, 2) accumulate new fat mass as rapidly as other types of tissue, and 3) accumulate new fat tissue with a fatty acid pattern grossly similar to dietary fat, changes in subcutaneous fat composition such as found in this study would occur more rapidly than in nongrowing adults.
A second factor which potentially could exert an influence concerns differences in the quantity of fat ingested by infants and adults when such are compared in terms of body weight and per cent of body weight represented by body fat. The total caloric intakes of the average infant and adult, when expressed in terms of body surface area, are roughly comparable, that is, approximately 1,500 calories per m2 per day. In terms of body weight, however, this represents a total caloric intake of about 100 to 130 calories per kg in the infant and 40 calories per kg in the adult. In addition, the body of the average adult contains roughly 150 to 200 g fat per kg (15 to 20 per cent of the body weight), and that of the infant contains about 120 g fat per kg (12 per cent of the body weight) (9) . Thus, for diets with similar caloric distributions, the infant may be consuming three to five times or more fat per gram of depot fat than the adult. If infants absorb dietary fat as well as adults and if the composition and quantity of depot fat laid down bears any relationship to the composition and the quantity of fat ingested per unit of body weight, the composition of the infant's depot fat should come to resemble that of dietary fat more rapidly than this occurs in adults.
A third factor that potentially could play a role in this regard concerns the rates of metabolic expenditure per unit of body weight in the infant and the adult. Studies of oxygen consumption (10) and basal metabolism (11, 12) in neonates suggest their energy expenditure is two to three times that of the adult when this is expressed in terms of body weight. If the rate at which depot fat contributes calories for such expenditure bears any relationship to over-all energy expenditure, a gram of depot fat in the neonate will be utilized more rapidly than a gram of depot fat in the adult. This, particularly in combination with accretion of new fat tissue during growth and a greater intake of fat per unit of body weight, also would favor a more rapid effect of dietary fat on depot fat.
At any rate, this study does demonstrate the relative rapidity with which the composition of depot fat of infants comes to resemble that of their dietary fat. In addition, it also illustrates development of a resemblance between the fatty acid patterns of serum C-TG and dietary fat and suggests that this occurs somewhat more rapidly than does development of the resemblance between depot fat and dietary fat. However, the study does not define the mechanism, or mechanisms, that bring these changes about, nor does it provide any information concerning the clinical significance or usefulness of these findings.
SUMMARY AND CONCLUSIONS
The fatty acid percentage distribution from C12: 0 through C18: 2 in subcutaneous fat and in the cholesterol-triglyceride fraction of serum lipid was determined in four groups of 6-to 8- Fatty acid distributions in serum C-TG and subcutaneous fat of neonates differed markedly from those of maternal serum and subcutaneous fat. By age 6 to 8 weeks, fatty acid distributions found in serum C-TG and subcutaneous fat of each of the test groups bore considerable resemblance to that of their respective dietary fats.
Changes in the serum lipid fraction appeared to occur more rapidly than those in subcutaneous fat. Analyses of depot fat of two infants who remained on test diet I and test diet II for 8 and 9 months, respectively, indicated apparent persistence of the effect of dietary fat on composition of depot fat.
Similar studies in adults by others indicate that 6 or more months are required before the fatty acid composition of dietary fat produces a demonstrable effect on the fatty acid composition of depot fat. The reasons such changes occurred more rapidly in our infants are not known. The clinical usefulness and significance of the findings of the present study must await further investigation.
